Cytochrome P-450 LM2 reduction. Substrate effects on the rate of reductase-LM2 association.
The effect of substrate on LM2 reduction was examined using a reconstituted system containing dilauroylphosphatidylcholine, NADPH-cytochrome P-450 reductase, and cytochrome P-450 LM2 in a 160:1.5:1 molar ratio. In general, most substrates increased the rate constants of both the first and second phases of reduction as well as the fraction of LM2 reduced in the first phase. The correlation between the high spin content of the cytochrome and each of these kinetic parameters was weaker than expected if spin state controlled LM2 reduction. Further, substrate was shown to exert a rapid effect on both the high spin content and stimulation of reduction indicating that the low spin to high spin shift cannot be responsible for the slow phase of reduction for this particular isoform. Cytochrome P-450 reduction was also examined in both phospholipid-containing and soluble systems where the LM2 and reductase were not present as a preformed complex. In these systems the reactions were substantially slower than with the standard reconstituted system. Addition of substrate enhanced the rate of reduction, indicating that the rate of association between LM2 and the reductase was increased by substrate addition. The strong correlation between the rate of LM2 reduction in a preformed complex and the logarithm of the rate of LM2 and reductase association implicates the rate of functional complex formation as the factor controlling the slow phase of reduction.